CLAIMS 

comprising: 



An apparatus that uses pseudo-differential voltage signaling, 



receives an undistributed reference voltage and in 
voltage that is derived at least in part from the 



a reference receiver that 
response produces a buffered 
undistributed reference voltage; 

signal receivers asspciattsd respectively with a plurality of signal voltages; 

wherein an individual signal receiver receives both its associated signal 
voltage and the buffered voltage, and; 

wherein said individual signal receiver evaluates its associated signal 
voltage and the buffered volta^;e to produce an output voltage. 



2. An apparatus as 
receiver evaluates by 
voltage to produce an output v 



recited in claim 1, wherein said individual signal 
comparing the associated signal voltage and the buffered 
Dltage. 



3. An apparatus as 
difference between the 
voltage. 



recited in claim 1 , wherein the buffered voltage is the 
undistributed reference voltage and a distributed reference 



4. An apparatus as 
proportional to the undistributed 



recited in claim 1, wherein the buffered voltage is 
reference voltage. 
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5. An apparatus as recited jfti claim 1, wherein the buffered voltage 
represents the noise of the signal vol^ges relative to the undistributed reference 
voltage. 

6. An apparatus as recitea in claim 1, wherein the reference receiver 
also receives a distributed reference voltage that is received by the signal 
receivers, wherein the reference redeiver is responsive to the distributed reference 
voltage and the undistributed reference voltage to produce the buffered voltage. 

7. An apparatus as recited in claim 1, wherein the reference receiver 
also receives a distributed reference voltage that is received by the signal 
receivers, wherein the reference receiver compares the distributed reference 
voltage and the undistributed refo-ence voltage to produce the buffered voltage. 



8. An apparatus as recited in claim 1, wherein the reference receiver 
also receives a distributed reference voltage that is received by the signal 
receivers, wherein the reference receiver compares the distributed reference 
voltage and the undistributed reference voltage to produce the buffered voltage, 
the buffered voltage representipg the difference between the \iistributed reference 
voltage and the undistributed reference voltage. 

9. An apparatus as recited in claim 1, further comprising: 

a plurality of signal buffers that receive the signal voltages and in response 
produce buffered signal voltages, wherein each buffered signal voltage is subject 
to a signal capacitance; 
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the buffered voltage being subject to a reference capacitance that is 
significantly greater than the signal capaci/fance; 

each of the signal buffers having a first electrical current capacity; 

the reference receiver having a/ second electrical current capacity that is 
greater than the first electrical current/capacity by a ratio equal to the ratio of the 
reference capacitance to the signal capacitance. 

10. An apparatus as recited in claim 1, further comprising: 

a plurality of signal buffers mat receive the signal voltages and in response 
produce buffered signal voltages, /wherein each buffered signal voltage is subject 
to a signal capacitance; / 

the buffered voltage being subject to a reference capacitance that is 
significantly greater than the signal capacitance; 

each of the signal buffers having a first electrical current capacity; 

the reference receiver maving a second electrical current capacity that is 
greater than the first electrical/ current capacity by a ratio equal to the ratio of the 
reference capacitance to the signal capacitance; and 

wherein the reference receiver and the signal buffers are source-followers. 

11. An apparatus rs recited in claim 1, further comprising: 

a plurality of signal Buffers that receive the signal voltages and in response 
produce buffered signal vol ages. 



\ 
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12. An apparatus as recited in claim 1, further comprising: 
a plurality of signal buffers that rejbeive the signal voltages and in response 

produce buffered signal voltages; 

wherein the reference receiver anii the signal buffers are source-followers. 

13. An apparatus as recite^ in claim 1, wherein the reference receiver 
has a unity gain. 

14. An apparatus as recijfed in claim 1, wherein: 
the signal voltage has associated input capacitance and inductance that 

result in a resonant input frequency; 

the reference receiver hajs a bandwidth that is significantly greater than the 
resonant input frequency. 

15. An apparatus as recited in claim 1, wherein: 
the signal voltage has associated input capacitance and inductance that 

result in a resonant input frequency; 

the reference receiver has a bandwidth of at least ten times the resonant 
input frequency. 



16. An apparati^s as recited in claim 1, wherein each signal voltage 
represents one of two valiAes and the signal receivers compare the buffered voltage 
and the signal voltages t|b determine which of the two values is represented by 
each signal voltage. 
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17. An apparatus as recited in /claim 1, the reference voltage and the 
buffered voltage being subject to similar impedances. 

18. An apparatus as recited iry claim 1, the reference voltages and signal 
voltage being subject to similar impedances, wherein coupled signal noise is 
introduced approximately equally in /the buffered voltage and the plurality of 
pseudo-differential signal voltages, said approximately equal coupled signal noise 
being canceled in the evaluation performed by the signal receiver. 

19. An integrated circuit/comprising: 

a reference input that receives a common reference voltage; 

a plurality of signal inputs configured to receive pseudo-differential signal 
voltages that represent values nn terms of relationships between the pseudo- 
differential signal voltages and trie common reference voltage; 

a reference buffer that/ receives the common reference voltage and in 
response produces a buffered reference voltage; 

signal comparators associated respectively with the plurality of pseudo- 
differential signal voltages, / each signal comparator comparing the buffered 
reference voltage and one or the pseudo-differential signal voltages to determine 
the value represented by saidjone of the pseudo-differential signal voltages; 

wherein the reference and signal inputs have similar impedances, coupled 
signal noise being introduced approximately equally in the buffered reference 
voltage and the plurality of pseudo-differential signal voltages, said approximately 
equal coupled signal noise being canceled in the comparison performed by the 
signal comparators. 



Iee@hayes piic 509-324'9256 



17 



1107001157 RB1-005US.APP(PW).DOC 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

lis 

17 
18 
19 
20 
21 
22 
23 
24 
25 



20. An integrated circuit as recitefd in claim 19, further comprising: 

a plurality of signal buffers that/ receive the pseudo-differential signal 
voltages and in response produce bufferdi signal voltages, wherein each buffered 
signal voltage is subject to a signal capacitance; 

the buffered reference voltage bding subject to a reference capacitance that 
is significantly greater than the signal capacitance; 

each of the signal buffers having a first electrical current capacity; 

the reference buffer having a second electrical current capacity that is 
greater than the first electrical curreryt capacity by a ratio equal to the ratio of the 
reference capacitance to the signal capacitance. 



21. An integrated circuit as recited in claim 19, further comprising: 

a plurality of signal buffers that receive the pseudo-differential signal 
voltages and in response produce puffered signal voltages, wherein each buffered 
signal voltage is subject to a signal capacitance; 

the buffered reference voltpge being subject to a reference capacitance that 
is significantly greater than the signal capacitance; 

each of the signal buffers naving a first electrical current capacity; 

the reference buffer having a second electrical current capacity that is 
greater than the first electrical current capacity by a ratio equal to the ratio of the 
reference capacitance to the signal capacitance; and 

wherein the reference bu'ffer and the signal buffers are source-followers. 
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22. An integrated circuit as recited in claim 19, further comprising: 

a plurality of signal buffers that/ receive the pseudo-differential signal 
voltages and in response produce buffered signal voltages for comparison by the 
signal comparators. 

23. An integrated circuit as recited in claim 19, further comprising: 
a plurality of signal buffers /that receive the pseudo-differential signal 

voltages and in response produce buffered signal voltages; 

wherein the reference buffer aind the signal buffers are source-followers. 

24. An integrated circuiqas recited in claim 19, wherein the reference 
buffer has a unity gain. 

25. An integrated circuit as recited in claim 19, wherein: 
the signal inputs have associated input capacitances and inductances that 

result in a resonant input frequency; 

the reference buffer has/ a bandwidth that is significantly greater than the 
resonant input frequency. 



26. An integrated circuit as recited in claim 19, wherein: 
the signal input has associated input capacitance and inductance that result 
in a resonant input frequency/ 



the reference buffer 
frequency. 



as a bandwidth of at least ten times the resonant input 
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27. An integrated circuit as recited in claim 19, wherein each signal 
voltage represents one of two values and the signal comparators compare the 
buffered reference voltage and the signal voltages to determine which of the two 
values is represented by each signal voltage. 



28. An integrated circuit /as recited in claim 19, the reference and signal 
inputs having matching impedances 



29. A system comprisir 

a first integrated circuit tlfiat transmits a common reference voltage and a 
plurality of pseudo-differential /signal voltages, wherein the pseudo-differential 
signal voltages represent values in terms of relationships between the pseudo- 
differential signal voltages and me common reference voltage; 

a second integrated circuit that receives the common reference voltage and 
the plurality of pseudo-differential signal voltages; 

the second integrated circuit having a reference buffer that receives the 
common reference voltage and in response produces a buffered reference voltage; 

the second integrated circuit having signal comparators associated 
respectively with the pluraliiy of pseudo-differential signal voltages, each signal 
comparator comparing the buffered reference voltage and a respective one of the 
pseudo-differential signal violtages to determine the value represented by said one 
of the pseudo-differential signal voltages; 

wherein the second integrated circuit is configured to introduce 
approximately equal coupled signal noise in the buffered reference voltage and the 
plurality of pseudo-differential signal voltages, said approximately equal coupled 
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signal noise being canceled in the c<^mparisons performed by the signal 
comparators. 

30. A system as recited in ciaii^ 29, the second integrated circuit further 
comprising: 

a plurality of signal buffers thkt receive the pseudo-differential signal 
voltages and in response produce buffered signal voltages, wherein each buffered 
signal voltage is subject in the second integrated circuit to a signal capacitance; 

the buffered reference voltage Ueing subject in the second integrated circuit 
to a reference capacitance that is signiiicantly greater than the signal capacitance; 

each of the signal buffers having a first electrical current capacity; 

the reference buffer having /a second electrical current capacity that is 
greater than the first electrical currept capacity by a ratio equal to the ratio of the 
reference capacitance to the signal capacitance. 



3L A system as recited |n claim 29, the second integrated circuit further 
comprising: 

a plurality of signal buffers that receive the pseudo-differential signal 
voltages and in response producd buffered signal voltages, wherein each buffered 
signal voltage is subject in the second integrated circuit to a signal capacitance; 

the buffered reference vo|tage being subject in the second integrated circuit 
to a reference capacitance that i^ significantly greater than the signal capacitance; 
each of the signal buffers having a first electrical current capacity; 
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the reference buffer having a s econd electrical current capacity that is 
greater than the first electrical current capacity by a ratio equal to the ratio of the 
reference capacitance to the signal capacitance; and 

wherein the reference buffer and the signal buffers are source-followers. 



32. A system as recited in ^laim 29, the second integrated circuit further 
comprising: 

a plurality of signal bufferi that receive the pseudo-differential signal 
voltages and in response produce buffered signal voltages. 



33. A system as recited ip claim 29, the second integrated circuit further 
comprising: 

a plurality of signal bufffers that receive the pseudo-differential signal 
voltages and in response produce buffered signal voltages; 



wherein the reference bufi 



XT and the signal buffers are source-followers. 



34. A system as recitejd in claim 29, wherein the reference buffer is a 
unity gain amplifier. 



35. A system as reciteti 
the second integrated cirtuit 
signal voltages, the signal 
inductance that result in a resonbnt 

the reference buffer has 
resonant input frequency. 



in claim 29, wherein: 
:uit has signal inputs that receive the plurality of 
i|iputs having associated input capacitance and 
input frequency; 
a bandwidth that is significantly greater than the 
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36, A system as recited in ck im 29, wherein 

the second integrated circuit has signal inputs that receive the plurahty of 
signal voltages, the signal inputs /having associated input capacitance and 
inductance that result in a resonant input frequency; 

the reference buffer has a bar^'dwidth of at least ten times the resonant input 
frequency. 



37, A system as recited/ in claim 29, wherein each pseudo-differential 
signal voltage represents one of/ two values and the comparators compare the 
buffered reference voltage and the pseudo-differential signal voltages to determine 
which of the two values is represinted by each pseudo-differential signal voltage. 



38, A system as recfted in claim 29, wherein the second integrated 
circuit has signal inputs that receive the pseudo-differential signal voltages and a 
reference input that receives ihe common reference voltage, the reference and 
signal inputs having similar impedances. 



39. A method comprising: 
receiving a reference vjoltage; 
receiving a plurality of signal voltages; 

producing a buffered yoltage based at least in part on the reference voltage; 
evaluating the buffered voltage and one of the signal voltages to determine 
a value represented by said cme of the signal voltages. 
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40. A method as recited in claim 39, wherein the evaluating comprises 
comparing said one of the signal voltage^ and the buffered voltage to produce an 
output voltage. 

41. A method as recited in claim 39, wherein the buffered voltage is the 
difference between an undistributed reference voltage and a distributed reference 
voltage. 

42. A method as recited m claim 39, wherein the buffered voltage is 
proportional to the reference voltage. 

43. A method as recitep in claim 39, wherein the buffered voltage 
represents the noise of the signal voltages. 

44. A method as recited in claim 39, said producing comprising 
comparing a distributed referenae voltage that is received by the signal receivers 
and an undistributed reference vAltage that is not received by the signal receivers. 



45. A method as recited in claim 39, said producing comprising 
comparing a distributed referemce voltage that is received by the signal receivers 
and a undistributed reference voltage that is not received by the signal receivers, 
the buffered voltage representing the difference between the undistributed 
reference voltage and the distributed reference voltage. 
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46. A method as recited in claim 39, further comprising: 

buffering the signal voltages with /signal buffers to produce buffered signal 
voltages, wherein each buffered signal voltage is subject to a signal capacitance; 

said producing the buffered voltage being performed with a reference 
buffer, the buffered voltage being subject to a reference capacitance that is 
significantly greater than the signal capacitance; 

each of the signal buffers having a first electrical current capacity; 

the reference buffer having /a second electrical current capacity that is 
greater than the first electrical currejnt capacity by a ratio equal to the ratio of the 
reference capacitance to the signal oapacitance. 

47. A method as recited m claim 39, further comprising: 

buffering the signal voltages with source-follower signal buffers to produce 
buffered signal voltages, wherem each buffered signal voltage is subject to a 
signal capacitance; / 

said producing the buffered voltage being performed with a source-follower 
reference buffer, the buffered viltage being subject to a reference capacitance that 
is significantly greater than the signal capacitance; 

each of the signal bufferjs having a first electrical current capacity; 

the reference buffer having a second electrical current capacity that is 
greater than the first electrical current capacity by a ratio equal to the ratio of the 
reference capacitance to the signal capacitance. 

48. A method as recited in claim 39, further comprising: 
buffering the signal voltages to produce buffered signal voltages. 
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49. A method as recited in claim 39, further comprising: 

buffering the signal voltages with/ source-followers to produce buffered 
signal voltages. / 

50. A method as recited in claim 39, wherein: 

the signal voltages are received /by signal inputs having associated input 
capacitances and inductances that definef a resonant frequency; 

producing the buffered voltage with a unity gain buffer having a bandwidth 
that is significantly greater than the resonant frequency. 

51. A method as recited in claim 39, wherein: 

the signal voltages are received by signal inputs having associated input 
capacitances and inductances that deffine a resonant input frequency; 

producing the buffered voltage with a unity gain buffer having a bandwidth 
of at least ten times the resonant input frequency. 

52. A method as recited in claim 39, wherein: 

the reference voltage is reaeived by a reference input; 
the signal voltages are received by signal inputs; and 
the reference and signal inputs have similar impedances. 
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53. A method as recited in daim 39, further comprising introducing 
coupled signal noise approximately equally in the buffered reference voltage and 
the plurality of signal voltages, said ^approximately equal coupled signal noise 
being canceled in the comparing. 

54. An apparatus that juses pseudo-differential voltage signaling, 
comprising: 

signal receivers associated rj^spectively with a plurality of signal voltages; 

a reference receiver that receives both an undistributed reference voltage 
and a distributed reference voltage, wherein the distributed reference voltage is 
distributed to the signal receivqfrs and the undistributed reference voltage is not 
distributed to the signal receivei 

wherein the reference receiver evaluates the undistributed reference voltage 
and the distributed reference voltage to produce a buffered voltage that represents 
the difference between the findistributed reference voltage and the distributed 
reference voltage; 

wherein an individual signal receiver receives both its associated signal 
voltage and the buffered vo|tage; and 

wherein said individual signal receiver adjusts its associated signal voltage 
by the buffered voltage to produce an output voltage. 



55. An apparatjbs as recited in claim 54, wherein said signal receivers 
are two-stage receivers. 
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56. An apparatus as recitLd in claim 54, wherein said signal receivers 
are two-stage receivers, the secor|d stage of the receivers adjusting the signal 
voltages. 

57. An apparatus as repited in claim 54, wherein the buffered voltage 
represents the noise of the signal voltages relative to the undistributed reference 
voltage. 

58. An apparatus as recited in claim 54, wherein the buffered voltage is 
a differential voltage. 



59. An integrated cjircuit that uses pseudo-differential voltage signaling, 
comprising: 

two-stage receivers /associated respectively with a plurality of signal 
voltages; 

a reference receiver/ that receives both an undistributed reference voltage 
and a distributed reference voltage, wherein the distributed reference voltage is 
distributed to the signal receivers and the undistributed reference voltage is not 
distributed to the signal receivers; 

wherein the reference receiver compares the undistributed reference voltage 
and the distributed reference voltage to produce a buffered voltage that represents 
the difference between the undistributed reference voltage and the distributed 
reference voltage; 
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wherein the first stage of an 



individual signal receiver compares its 



associated signal voltage to the distributed reference voltage to produce a voltage 
differential signal; and 

wherein the second stage of safid individual two-stage receiver adjusts the 
voltage differential signal by the buffered voltage to produce an output voltage. 

60. An apparatus as recited in claim 59, the two-stage receiver has an 
input impedance similar to that of the reference receiver. 

61. An apparatus as recited in claim 59, wherein the buffered voltage 
represents the noise of the signajl voltages relative to the undistributed reference 
voltage. 

62. An apparatus as ijecited in claim 59, wherein the buffered voltage is 
a differential voltage. 



63. A system comprising: 

a first integrated circuift that transmits a common reference voltage and a 
plurality of pseudo-differential signal voltages, wherein the pseudo-differential 
signal voltages represent vaiies in terms of relationships between the pseudo- 
differential signal voltages and the common reference voltage; 

a second integrated circuit that receives the common reference voltage and 
the plurality of pseudo-differential signal voltages; 

the second integratec circuit having a reference receiver that receives the 
common reference voltage aid in response produces a buffered voltage; 
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the second integrated circuit haying two-stage signal receivers associated 
respectively with the plurality of pseudo-differential signal voltages, each two- 
stage signal receiver adjusting one of the pseudo-differential signal voltages by the 
buffered voltage to produce an output voltage. 

64. A system as recited m claim 63, wherein each two-stage signal 
receiver has an input impedance similar to that of the reference receiver. 

65. A system as recited in claim 63, wherein: 

the reference receiver compares a distributed common reference voltage to 
an undistributed common referenge voltage to produce the buffered voltage; 

the first stage of an inaividual two-stage signal receiver compares its 
associated pseudo-differential signal voltage to a distributed reference voltage to 
produce a voltage differential signal; and 

the second stage of said individual two-stage signal receiver adjusts the 
voltage differential signal by t/e buffered voltage to produce an output voltage. 

66. A system as /recited in claim 63, wherein the buffered voltage 
represents the noise of the sifgnal voltages. 

67. A system a^ recited in claim 63, wherein the buffered voltage is a 
differential voltage. 
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